(19) , KOREAN 1 WEOECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



ODPubUcatlon number: 1020000033006 A 

(43)Date ol publication of application: 15.06.2000 



(21 )Applicatlon number: 
(22) Date ol filing: 

(51) Int. CI 



101 99B0048658 
19.11.1998 

H01 L 21 /3065 



(71) Applicanii 

(72) lnvenlor: 



HEOMI2 CO.. LTD. 

CHO. BYEONGOK 
SANG HBJP 



(54) METHOD FOR PLASMA ETCHING COMPARTMENT SURFACE OF UPPER SIDE OF FARADAY CAGE 



(57) Abstract: 



PURPOSE: A method for plasma etching a compartment surface of an j ^ 1 / 
upper side ol a faraday caoe Is orovlded to «H*in »^k«h ....w r-<fl©fc BSSJ© 5 



M 



upper side ol a faraday cage Is provided to attain en etched plane with J_ *- 

various shapes by changing the direction of etching, and to etch a - ~ 

board uniformly by distracting or concentrating the ion flux. 
CONSTITUTION: A method tor plasma etching a compartment surface 
of an upper side of a faraday cage(l4) Includes first thru third steps. 
At the first step, a faraday cage(l4) Is deposited In an apparatus for 
plasma etching. At ihe second step, a board deposited In the faraday 
caged 4) Is etched. At the third step of the present invention, at least a ^ . 
part of the upper side of the faraday cage la etched using various - / 
precursor porous compartmentsd 6). The pan etched, the direction of « 
etching, and the velocity of etching are controlled using the various precursor porous com pa rtn, ants (16). 
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^Xffie SSIAI^ Mdt^Ol *]^gofe «>s 



»s»,»a» % mwj\n±j}2\ j\m\M^ Aiawesa ajs=s ssis asset §2^ sick s ^ss ^assi 

Ci»8MI BSA|L» EfMIOI ^Xfl Sdl^Of 4 2(9X1 LB Oil gX|6K3 ^fl Ui^Oll ^S^tr J\n* m ^ m 

o^Mi manaioi #»2i ^x\&m giMsifc oisoi as© gjerss ?ie aei uhsie^ mot ^atsjesi 
atsi a sis 2S6te ^aoii a© 201a. 

&Ref pise e 9 01&01 assess se&si met a 01 u^oii ^eip. e*#soi pis hsi s 

8© fll^QIOI £/XtM 0|§3>e Pl£2] ^ei>SOF AiatHfia H ^3e> &!2fsig 4» PIB5S 
Oil CH6KM ^§tl 2jSES PfXIE^I PiesS2| 4=5! 0| af£B« 3Af£! *!2»eeS <nm 

4* HQ. 3E, AiS H§g> ^ES »ttS 2JH2j 3X12^ PfS m^BIOI #39 OI8e»Q PIBSSOil 3^9 Vg-^ 
PIS aaiOIDM Ell 4> Si^QI a^ESI 2|£gAM V§21 gj 2fSEM £11? 4> Sia. OI¥fe ^?XI2 

m p*s roemioi #»9 oigohs piesesi $\x\o\\ cuej ^^^i,^ &j 2*^59 sioi ai^er 4* &a se 
^xie ch<m ph^s ime oi ah^s S£^5i p>*i mdfaioi yxn oiga^ pibseoii ^^-^m^ af 
gmxi oiuskse sissies a*t£ line 42*9 ^bv ^ sia. 

asa ^sssoiiai oisjasi ^ioiihm pie^s »ot ^^i^ s^oii^ ioi visroi ?iesi 2^ 

xfl°i asom aaeiB sa^xfsi §8 2u ^SHSfe seiioia. 

e ftssi 2§ ^xi^g Pi£! meiciioi 4»xiu ^» bpi^ 9ixioii met ^jfs^ meiQioi ^ 

01 3gB 4- &Ch 
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utaoi *oH= Jim m n mot sane 

& M£r£0f &!^38A| J\B0\\ gJA^b 01821 gJtfg £^6HAi *{2*8}fe 8B0II 88 2H£AH g £3 

21 AF§A| }|e SB Oil CH6I01 Q88 £go£ M^m £ ^ 919.W W&M gg^ ^ Sib 01 &| 

m\ egfsi A'^eee ^ siq. nam s &gsi ygg Ateae ?ie aeoD ^«ib sifog 

/HE 3IB\HB2| 91x1011 Oiei *,'Zt4£B S2|£ SUIT 40> 2101 CI 3 8 flOIUSI AjafAl S3.*|2|°i 
OH^ k8 JJISM 4> 

S ^8hb 3I£ SOt 1! 3 3|MtrO|| SlOUH 0I8H8 §31 ¥|S|OJ Us3J 80! 8WB£ AisSf 
BO. 

1. 

M£**0lb 231, Blfl, 31311 Sib 31 42| Ml &H£/d BBSMfe (««««; Ionized Gas) £fi£ gJ 

SOISC*. M£}£0|2] oilSte Efl£2| 5£OIU aiSg 8 A|2| 88 H82J B2120^¥S 1 

8 uiSAteion xissi beisowxi dbsiq. oi mo\\M us eai^oib eisxn ssoii M 

gEIH SICKB. Chapman, "Glow discharge processes", John Wiley &. Sons, New York (1980)). 

tt tt3o S &£X n ggoijAi A r g£|b l£f50lb aCI2m ( 300 KHz - 30 MHz ; KHz = 10 3 Hz, MHz = 10 6 Hz) 
SEb OK>I3£W(300 MHz - 30 GHz ; GHz = 10 9 Hz)» U8 2^11^21 E*S% E!g3| UI2J 3131011 HOi §° 
£Mi gg&Q. mm A|g£ib PIXDb QH^ DSSQI OIIB MS, BB(He) f UI8(Ne), WSe(Ar) ei» ^01 Bfl» 

^ ^^oi gib mws ?ixns^Q (cf 

>fi uibb cnbi im mm&±n(mm mo\, chf,, c 2 f 6 , c 4 f 8 §)3 ^^(sfj, ia(fa ( a 2 ) ai ^ 

S5}g^(BCI 3 )2l ^8 Sft,^ ^01 2iH §#^0W (021 01 2IXDB9I £| ^&o| 4tCH M^|£ o\D\ OT^IOil ^ 
^(0 2 ), ^4:(H 2 ), §^(N 2 ) If <rf^l£ BO. 

&b?i moil sib ^ixiioii h^bi^oj ouuxi7i s^sie oi e ^¥21 ^ixnb asi(M)?t aoi ^enei a^i^a 

e^^EHsl¥EI SKHU^il SO. ^ r eS8KB«S)e! &'8 gJXlb ?>*2| S?|a £ g&5t(Bff«)?l 

p§a. lei^ofb >i2i ^8 221 gjssi ejxisi g^si &ixf, m\n nea ^^kh lhxi ^ei«H s>8 

BBaXKtttll^S OI^OIXIDj S^I^^slb ^S8I2J €S8h2| SSOI Alsl ^iflSOl g^l Eb 894EIB 

2ioieia. m^^oim ?^oib b s^b §^01 on? ^oi ^b s^ej ^^sx}(H)2i 2000 

S2I 1011 §JU8r°S 2l¥01IAJ SO|?b SXPISOfl 2|§^ OflUIIg SeOllLiJI^ B^i^ 4^ 2iCf. 0| Ofl CQ » 

8S8lb 3#b ^1^1 gJI}M3} §M6^A1 ^'^01 e SXH g^0| 5*8 ^ ^H2) °| 
»S fi5B5|E ofbQI (OB: CF 
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4 + e^CF 3 + F + e) 01 JUSOilAH %0\£ D\M{CF A )^Q lift! &S«0| £8 8IXr(CF 3 S&b F)^ 
E &P. OIZMAH CF 

4 , CF 3 , Fb 2^ S3I32S g&SIXHOIXiy 01 1 CF 4 b g)Xf£A| SWftBB oj bG || &ff0j cp 

g| Fb 2|2| B±Ba(Q2l M±§!*KF)9| £121^.(8^)011 lit 3} XI S8B 2X1 UV\ feJOl 2iOj Pg £JXI2* 1 
B, S>SS|2Jb 3UOI OH^ 2$0|| 01 9 & gJXfl BSS» gOII/HE ^61 EfCi^(Radical)OI£IJI ¥€D. E, 
% S»MS| SI 2}30||/d glSSIfij gJOISOl ^!^£JP|£ 8}2(0|: CF 

3 + e - CF 3 + + e + e, F + e - F + + e + e), M0I80I ^3£JZ>I£ BP(OH : CI + e - CI"). 

ieiEDib s*8 mb 3oi seeiQi oit #eiEoi gsi expi saa an sitoh s oiimis 21m 

SIX} L8¥S| ^8 OBUXI & EH Oil SXPI CH ^8 01IUXI 0|P|(|»®; Excitation)£l2iP:7} PAI Oil 

wxi #ehs e>gs}£ie/H n &m xhoiofi siisaib ouwxib ^21 heh£ gBoPi msoia. nap, Be^owi 

2Ab BXU3 SSOilAife ^01 OH^ Sfe? XI30I i*gSbCII 01 B A|±*( Sheath) 8*2 ^EQ. §S6f°J CH¥ 

xuia}b sx[°j i^oi on^ *ro} £=£oi e ye?, ^amsi oi^b §n?oi s ^oieg 

01 B£}*0}2} §6f^ g*fl2| seoilfe SI}B0I Sfc! CH &0i £12 0|£ 2J oH g*l|2| 338 B 
2] 3211 DQJI @P. I2g CHS(@fg)£l S^jii °°jsiab AfOlOil^ Ai£ Olfc SOI 2*§8|2£ S30||b 
2X}2| £gjOI S| XII 532 OTS SJ0I82J 3¥01)b gJOl 3§S}°£ 90|£2| £°J£ ^SSP. 012} U0| S 

o^on oixib ciias sesj g^8 sanies ^ximaib iei*o}2i ^on °ish h^ou] ^oii^^ 

e^SJ ££o}I> Me}*0} gBg MOJ^S H S^g A^^MI 522^61 S£2J g^0| A^XIb XiS 

fe 01^ 3W SSSaOii COSf SBfXIU &SEJII 3hgg§0|| AF8£|fe ■SISOfODAlb CH^T 0.1 - 10 mm°J 09|O| 

siq. ai^si ^Jii LHoiiAi aesi hcoo ^oisb soisoii cHmoife ei^°i myof^^g ^esm 
mei aaoii cnmoib s^^^xh^ 2»ggh°£ ai^oiia^ Mef^oi ^aoii oisb ^s^^ oh¥ ^^i ^xie 

Q.D5IHS Alii Oil Aife P€ a»^2| BJE£ &J| ^0^711 32 CDSfAl SSOIIAH 8i ^ M£f 

^0} S3(Bulk)0ilAH &»(8*)mfe 5!3fb &£l ^2] »S8UI ^01 CH^^l £lb 3!0|P. 

tJ^SSOl §2S CHSasioo^ A | M g iQjSb 0|g(CU^OI &OISg!)S ^£|^ SXDI^(m^M 

^3)1 ^Of ?|^@P. 80168 A|^ 3^132} B» S3 Af0|2| B9IXKBtt£)0ll 6H&8lfc OilLiXIM ^Oi S 

eoii gjAi f ms^i sp. oi on, Ai^b mx\\9\ Rmi'msw] ^^si°^ ai^ ena/d upuib xi 

si^iai es© sa?ifi!(*B{ft«) «ai sxosi hsoii sisaMi a^aa. se, a^^i^(»«»»)2i § 
s^tiog ^ e »§foi sbQi oi b ei^on/H oh mmm °iaH soil ^ssib n°i »«oi 3 xise u 

pub xi£(ias)si ehmou ^sfei 22* ^8 ^ejoip. aihoii ioie oibs seosi 4^iss 

^1^901 gJAISMI ap. 

H^b o^oi g Dim cMi 9p. Mdison §;i^ sxiai^ o^s aie 

M£I50I ^321 S^lb CH§I 5 - 30 ^ §££ ^XISD. 

2. M^Oh 

^2|5§8 SfE^I ^5!XF ±XI, QlAiPI^I ^Xf ^1 Xfl56fbai A|g£ib 5S2SA1 33 ^ i*2t> 
^Sefl ^l>1S}b ^SOIP. 0J3IAI MOitm % ¥^8 OI>:3(Mask)S SOI ^ap. B^EXB ^^|2i 

^SSOII/db, l\&m <yO|Lf g.^£| 5Eb 3M2I g& g^Oll SDOj 0}^30fl SOI XI £8 2IB S01 
— ^ SSfSJ yeoil 2J6H XDXaib ^*!&!2fB(a^lt«a; Wet Etchlng)OI A^ggaSU eeflOiib 3^ 
BBISOII 0186 2!^*i^B(ttSM*flii; Dry Etching)^ OfflgaPCD. M. Manos and D. L Flamm, 
"Plasma Etching", Academic Press, California (1989)). h^!^^SS| 3^ ^|2|S SfStBBOII 2J^6I 

2 2iOj ^^^£5} 7I&2I 28 m\0\ 22, 3 13}£AI 12 2£2J ^|2|eSl Sb ^01 £§OIP. 01 

S)i fi^SIb ^I3£(H)b ¥5|#StP. 

oi oil MaiEon oim§! 3^^^s2i s^oflb xe hssi ai^ohai oiboi ssoii ^^^^ o« M 

Sf°^ ^^f^£b HSOO 4^e? ^E^S ^§ 3P. 012} H8 blSS^(#**tt) &»2|B oisms 5I& 

se°j ^?/o^b ^^aixi a f 2SAi BBess goi 4 ^w, 12321 sj^°i xu^oo 

olP. 

3. MBIEDF Aj2|a2J §^ 

MEIZEOI ^2|Sxl § SOI A|§9b mm mu^l SSS©g(^fr¥«J^; Parallel Plate) MEf^OI 
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3xlOIO(D. M. Manos and D. L Flamm, "Plasma Etching", Academic Press, California (1989)). 01 Sx|2| e» 
§51 LH¥0flb ¥ ?H2| S^OI Si! SMI US SOI SlbCII, ^ 2^ § S! S^Oll J!^II}^2| a 

^oi a^£in uchxi a^g gxi(»*pi so. *rs}:hx} sfb Pieoi axi a^ ¥1011 2 saw 21a ma §8 

2IDI2I 1£}*D} *!^(PE; Plasma Etching) 0 1 £}ZQ ¥80. 3X1 2^2} £¥|b 0 BM£ SX| a = 91 

(Hi ai^hj 2¥ix}b M£i*o} 1*321 s?i2i §£(cn^ 30 oisipi sa. maun gxis 

3 Aon ^ei 5ie as SAisFb 0188 ygoi ^^11 °}i2i m ±#si chiuxi, £b d 01 6-121 oiiuxmt 
&%o\n mo*q> sas^Ei fleoii mo\2.^ ^8 aiouoi a^oii 5ia»a. a»ci^8 25i3££ 

§*JOI°£ Alii OH 2158 5H*£|X| Sf^OI 51#(&ft)2| 8£0fl SHSStfe OIUXIB 5}XU S8 38011 CH8fOJ U8 
M^eiO. 5I&2I 8£5} 20 OH §2 S»2| SgOllLIXIb 3¥1£ S^SFB 0.025 ^M^aI Olb Alii 
OB/H 5}*? £8 OIS0« dISrE ?Altt EiP *8 OilMXIOIO. 515*01 9XI330II £2! S^Oilb 

in bi^sw a^ei ±\2*o\ oi^oixidi m&m\ *i2jeeoi ^^eid. 

BfB ^^D}42| 3^01 2if£ib 232} flEOIIb *W| ME2} e'-Sfl»B 5r2 Alii Pi g^9°? 01 PI Oil 5IS 

oi fes! g^oiife esomxp} on^ e oisoi 5ieoii ^siei sbs^ a a^>h bo. oi a?og sag 7i«a 
Ai§3ibxi2i ot^on cnef qai ^goi H\mso. 5ie:a bbsm &b o^^(Ar) esi Pixiia oisa 

3¥0llb 5l&j»£l »fi>#eOI UOIUXI 8t32 2*1 ^8 Oil LI XI £ glsfb 01 8 Oil 2|SH M£I32£ ai^^Q. 01 
±BEIfJ (Sputtering) ±{ajBO| 2}2 ¥^0. 01 3^0ilb blg&gsl ^2201 SOIiJ 5i2 U 
a'2|0I 0I82| g^Oil 2|6H 0|^0]aIH^ }|£2| fiOjOl ^ 2lO. OISI& £&8 £X} Xll£ 

AlOil gg»2| aeiOl 9bQI OIIM eCH 0IAII4l» § ^S5|(»W; Capacltor)2| 3^ Bo\m £13 Ala « 9 
6H0> SifeQI 5|Ei fiSOl S8Pt AHCH U?r51l 8Q. 

5ie(0IISAi 6i^f?^S»; Si0 2 )l 2^2^ 2^ ¥1011 fe2 51^3} 4^ 2ib Plxfl(0||£AH A^s} 

CF 4 )€ MS»fe 3¥2| A.2| 9m &8fl oi8 ^(RIE; Reactive Ion Etching (D. M. Manos and D. L 
Flamm, "Plasma Etching", Academic Press, California (1989)))0iefl> orfeQI Olfe Sf*^ §g (01^ 

3b A|at8»II 8*3 3|» ^ 2ib a.^)3| ^a|5? A|^o| 3§(S20{| ^*\& M 

* sib big^s ^i2i)^a ois& ^ 2ib ^aoia. oib s^es 018 *wmM ®*m &m&o\ ^8 a 
ciita ^8 oi li xi si oi8i eAiofl 4^ aipi aw^oia. ^mm onmi(^ffli m^)£ ejai^i oi88 

SSiT(S^3} ^£2| SA|@ 5SO0 2 & of 01 M£f^DF s2J aiC1^3l 3|& SS2J ^Xf^l SJSj^o 

^ y^mb ^2AI^JD. 01 OH 018011 §>8 ¥S2| ^^£b 01 8 (XI Li XI Oil af B| g^SJDI 0|80|| °>XI $8 
¥^2| ^2|^£0|| HloU 1181 ^2|o 0I82J °'Af ^f^CHS 5ie 52011 3^°^ a«2| 

8 sf^gOII 2|o|01 2^SH^ ^IHEIg ^2|0il bloHAHb 5IB2J K0| m<M 4* SiQ. 018 ^ 

8 5^ yej AF§£Jb AJ^B g2| sms/d 9?^(SI) # ^ebl^(GaAs), ej§£!(InP) M2| ^Exii, Ajt|^^(SiO 

2 ), ^SI^^(Si 3 N 4 ), ISf^^(GaN) §2| §0a i ^OI^(AI), ^SfPt), ^^(Cu) SSI SEMOII 01=51^X1 Q 
j\*ym ^^olb Ql AUSO 21Q. 

SIEOIIb 018 M^OWM 018 SlOflUXIOfl 2jeh 5IS2| £gm %±m$\J\ mt\<H £1 Ml El (TCP; 

Transformer Coupled Plasma)£} 1*8 H^J£(lS^g) Mfil^Oi ttaaxia 0|§^ &»2fE yai A^g£|2 210. 
El Ml nib 9 ^51 (^K^; Transformer)^ ^Af& ^Qog ^a|2J BBfSOtOIO. S2M0li/Hb ¥ ^H2| PJ§§f 
2^01 SIOI lx} 3^00 83 ^ OH ^^lb ^£ XhSOll 2J5H 2xf 3^' (HI ee^fl @p. 012} Ol^^l 

XIS EJMIEIOIlAHb Aja* 61^5121 Ol^b M»B|-BBS| £33(BttB; Dielectric Window) ¥1011 1» 3B 

a ^2 Ol^JOfl 5}^ogM1 Bl§^| Lfi 2| D\U0U 2a> ^A|3|bGl □ 15} Sil^l U|0{| 1£}50}P} 

££&Q. 1a| 2^011 ©sb 2^ 2H£ eit! ^£ X}§2| X}5I^ ^SSI S6H S.^5| US S 
¥S}bQI M£}2S0}B Ol^b SXI18 0| XPI^tfl 0)2} Udf IQAi 51 ^o} 511 SO. 01 OH CTje> 3X1121 
S3 i!OiXI°S SSS&S M£}^0}2| g^OB b|8H 2X1^01 CH S8 5|xft gJX>^ Sl§}3|| @P. 

^, 01 P^8 S&l 01821 fe£^} SSge«2} g^Ofj b|5H 2» 100«H^}XI e^lolb M£}^0} 

5} ^^£lb ^OiC|. 012^ M^^DfOllAHb 01821 M^^, ^ B¥l AI^S B¥I3^01I 2JA}6}b 0182} 5} 

^5} g^}o}b EIS 12^ ¥1011 *SjS3b A|ii 2| S¥lx1b ^io}°5 3 1 & Of I °jA}5}b 0182} Oil Lr| XI ^A| 
8J3U SO. ±!2f^£b 01821 OilUXI 0}L|£} 0182} M^^, ^ SA}6lb 0182] ^011 2}SH/d£ 1§£}E^ 
B) Ml III 21 ^8 1^0} ^2|9X|1 A}«6^ 6}2|^£b 018 ^ ^ S Oil b|cH i^4i6}X| Sfo^AH 01 

8 eJA}01l 2| & 5I&2I S^flB 4 ao. 

§8 21012} Mei^o} ^aia, ^niEia *42fg, e»e« 018 ^2isou/Hb e¥ ae Eb ¥iou feel 5i 

B2} 39 ¥1011 AliiB §8}0l 21 ¥2} S^OI H £1^0} Oil 3&9bGl f Aliib a5iaS5*o £ ^SJ|(^g 

51; Capacitor) 2} 5}XI°^ Ol^el Ai2» SO fl A|g£lb ie*^0H §i}li}l (§StS^^; Capacitively 

coupled) mV^umn e?C}.^S El Ml III 2} g^Oilb S5l»os! ej^Q (Inductor) 2| e5H 
S^Oi 2^5}°^ ^^m^(mmm^m; Inductively coupled) iei^0}2}Jl §}Q(M. A. Lieberman and A. X 
Uchtenberg, "Principles of plasma discharges and materials processing", John Wiley & Sons, New York 
(1994)). 
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4. ±|2m«2| 51 

tt£a, aexi ±xi, oi«pi?o i\g gsi is ssoiiAi e?£ib ±^be8 eg ^300 mei ?ie> saoii 
ej gjess A|2fa Bess^Ei aeon ^mxmi 421 s ee^xi a&mc*. sais ^beoi s^Eib 
sot°i seosAH 3aioine m ^ aia. neiioigs ^sx* % 8»3i3i mm sae s^siaj 

V#£| a 01 S^Slb S3 SlbQI 2|£ 5101 gficHa 88011 ©a #?CHS°i V S 

OfLiaf UIUSSI V*E X^ Q^SCf. 

□ehu, m&*n\ *|2jsi s?oiib aim:?* ?ie see toef sssmi sages, ai^hi ssntioii 

Mdf^Of ^I^Si M88JXI S3 3ArS ^'3|g ^Sflf 4* Sib £t83l££b HI8Srg AJ2*(#«*tt nag* 
M; Anisotropic Wet Etching (M. Kappelt and D. Bimberg, J. Electrochem. Soc. 143, 327 (1996)))! 1 4= 

2jd. tfoiu tttreisi g^oii i§s(^ B B att)^iei &e oh hs°i 6>2» s*s^E3i i§ 

soil my geixib s??i- ao. seiaiss sag ^noii/d gsaoii ©e* hssxhje(&?i §ixi4*pt 

CICGI 3£@X*i!E:» k8 *R*£fe ECUS SESXHIE^ 13221 *|2J^E:» B&s 

□. Biagg ars oienm e&s oiss 201a. 01 2?, Pieoi ijsgoioiot t*Db xii^oi xisoi, ^ 
2f£E oj g& ^|fffo| gy Heawasoii aieisa. e, ei^ uichssj v ir w 

Oilb 5IBSI See Did) 82121 §3S££¥E1 »=5 DAI 3 J}£ 591 (OBX CrlOiOt 8*b 

»boi-«ci. 

oieHei ae»aa ge&M emme/d die ssoii chskh SArs *wm ^air $ &b GSPi^sb oiss 

*J2|(Ion Beam Etching (0. Auciello and R. Kelly, "Ion bombardment modification of surfaces", Elsevier, 
Amsterdam (1984))) 01 SICK 0|S«J ARS 82J 0|8£i(lon $)2£«E| 018^ ^^^XK^ 

Accelerator Grld)l §5H ^f^Al^j ? 5^0! £|b 3I&0II 2JAUI3lb »0Oia. 01 ffH 3IB0I ^Olb 

a oissi gjMi ^oumxi se^ »nea. oi&s ^^sxion^b ^^oii oi^g ar^a, 

M # ?r^ # gJAUI^Ife OISS(Ion gun)0| 91X1812 0|sl¥Q S^sl ^§ ^BIOD 3|& XI XI 01^ ^xlSlCH 2iOi 
?lsl¥Ei gJAFSfb OISSOII Climoi X1XICH21 ^§ 211 ^ QOi 2ia. 

OlSffl ^^(HIAib WSa.OIS Aiat2| 3^2lb ©El M^SOfOII S|S E^£|XI 8^°°5l A|^^ 3|£ 

Oil 5831X1 STbQ. H2ies! 01821 ?JAh ^^0| XH ^l&M H§A|9|b XIXICH2] 2|EM 3E§S r OI ^2[SS 

e §lsfb CHS 4 2iQ. E, 0I8S &!2J2| J^^XK)1I S^M 0I82| Oil Li XII 

noitt 4* vq. 018^2] ^irs mmm\ nsn oi8^j *i3ts ass s otua hi 

^^H^b xiae ^ ab ^a^^etoiu §hi biisg sajsi H dSf2£ ^2181 

bQI ^ y^i! AI^EJCH SP. 

HSiU 018^ ^|2|2| 3^0i!b 0I8SO £8001 |(M E aiQ^l OlgoPI Oi^je Ef§0| MO. 0I8S *|2|SI 
Ota 31X1 ©a #0||fe 01 S SJU(Ion Milling (D. M. Manos and 0. L. Flamm, "Plasma Etching", Academic 
Press, California (1989))), i5 0I8S A|2t(CAIBE; Chemically Assisted Ion Beam Etching (R. 

Panepucci, C Youtset, D. A. Tumbull, and S. Q. Gu, J. Vac. Sci. Technol. B 13, 2752 (1995))), 018 
gj &|2f (RIBE; Reactive Ion Beam Etching(A. M. Barklund and H. -O. Blom, J, Vac. Sci. Technol. A 10, 
1212 (1992)))01 HQ. 01 ^ 012 ^'Hg Orfie(Ar)j» 2T& dl§«3|^IM EEJorOl bl^S OI8(Ar 

+ )^i£i ?jak)ii sis eai^ei 4§s^b ssoia. dsss ois nuoiiA-ib &mso\ ^8 aiciwoi si^ 

El xi #bP. af^^ S5 oi^gj s^oilb bl^s oi^«jg Ajgtiab goii/db oig ^ h 2U 31© 

01 ^Olb 5011 Si(CI 

2 ) s[80 ^ixiil ES^ab soiiai cjsa. ^8S3i«pi 3ie s^on oi82joi eiAiaiot sjfijsj «i 
eoi ^aae/d Ajaroi s«aa. nam yes 3iui(oii: a 

2 )b 3 XfXIlslAi ftI«or°sI M24^0| gOUAH ^SHSOI ^Zi E*QS(«l: 0)011 UISIQ □ fi|a|S| e»S«0l OB? 
^8 eom. &[8« 0I22J 6|2^oj 3^o|| fe 0I8SM ^^SPI 9I& Sej50rO|| S4s(CI 

,)2J ^8 £182 3ISIIM E?J6KM C l + » ^8 ^82 0I8SS 2JAUI2JD. 0| OH ^8 £IU^E 

If oi oii8 5i© seoii smsioi ebq. ns^u 01 s?oii 3ie seoii eiAimb eia^ai §^^b s 

§5201 QH 018 SI H^E 1^50^ ±J2|2| S?Oil bloH 0.01 - 0.1 HH §Esl OH? ^Q. tD 

£[Ai 018S ^|2|2J ^Eb ^82 018 ^»2»0IU 2^E M2l50f ^21011 blSH OH? ^8 BOia. 0I8S ^2|O0 
/H ^^ES feOPI ¥loH/d 0ISS2I EJAf OilLlXII fe^ 4-E 2i£U 01 3? Oil 6tfB £Eltt 4^ 2iD. 
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aiou mmh qoii/H oii-i e b±«xkci)j» hoi mm mm&mi soisib sjeu 01 

ecil£ fie Oil @8tgOI 2SXfQ|i gge*2£M gSHSFfc eiP^E 2JO. £^21 US OIIS 

m m®&± Me**oF gsi cf 

2 ii^ sm. oi^8 f?^u 53011 g m^sf^Ai aj^ g strstoi Pie um\ zmx\m aw a § 

fi&Q. 0I2F 1*01 MXWSI IHSPf £lfe BI02S 2£XF S^»(*»* fflSB; Polymer Precursor)^ »0. 
0|S"C!B HgXF «WS 6!2f g 28 50011 £DIU 01801 31© 53011 ^S|2IA r 6*H£ 33 g df^30|| 

^ei h^xr8 oi8°i sioii 2j5H xiipiqo. me on g ssi «3oit ^ei «ie*8 oi soil £ja^ n^zrn 

&2 HCH^ £XI9Q. 01 ^32] ^5|8 MOIEfe 0I8OIU 3fit&§0|| SOIolfc £tOI*£¥E| ^31 S3 
m ^CH 4*S|*!2tBB8 SI 4 21 3 oH^CF. DfclHS Lib I Oil bloH &|2i 2IOP( e 23#bl (XJKRJfc; High 
Aspect Ratio)SI ij^i £b ^SSOiUHb &|2* ^0\\ 2S»2| fis^i gg6*fe PlxllSj- OlSVEi H£ 

esj nsxi a?ai ^^ofb smg oi e ^aoio moeoi &i2tgoi aroi ^30. 

012* ITOI SlOttS OI§mfe SOil 2iCH/d 0I8S &!2TG| b|8H &CH33 §Sf PHIfe BhS£ 018 SI 2H 
£ ME-F^OF ^ ggje AFg6F3AH, 3A12. 4=H 4= 2ib fc!^PI££b MOIE(Boyd) 12| gf@(0|gt£ 

JH\ 43092675)01 2iCf. Olfe HFBfCIIOI &XF(Faraday cage)l MBI^DF Ajaf §X| LH2J 2^01 S^SIfc 

^oii gx\o\$= 2010. mafQioi se^ ss^ oi^ois ibrqsj &x\m sioia^ai oi # 

XF2J Ljj^fe 2¥ 1*8 afl£ ^XmtF. SExll ^fXhSJ S30II 2J¥2j 068203 6HE &XF2J 538 S 

ExIIOIES SExfl «H2| &O0AI 26Fb eg6MI SMO. LH¥ S2*2| §r XI30II 2i 

Cf2 QH 4 r X^ 5321 SSPf S^2| Dlxlfe S£ 2^ »SO||A< ^4H£lOi 1^8 001 @Q. 0|S 

8 §!£lb SI^I^OilAH P^ao| gsjo^ OI^S H}£K1I0| 4^21 21^ S^^lSOll 

Q. 

M01E eoi U^gv 0 |^o nf^moi ^Xf(Faraday Cage)2] ?i£jM Mfi^Of ^'^Oil I§§ ^oiCf. W£| 

0101 #»2i ssol aae isResg ^p^axi 3 s^oii ^8 ^gioi eai sici she 3 ?smoii eis 
e» 5i m¥2i Qi¥^2i s^oflAHb a^i^si soi 0JE5I ^ 21 oojj 7W7H e 1011 sei 

»a ^01 aoiE mo\ mss[ nieiQioi ^^(i)b 1^38 oilidi ssoi o^g 
ec^Ett «ftii;4)2s a 2|^3xii2i sesi ^woio. 01 «»g ui^oiib e^aoi a >!2^ 
xixicu(5):n ^oi pi&(6)^ ^xfsoii pi^oi sms 2|es ^ sa>ii si 01 om lei^ot lh^oii 

51 UfamiOl a^o| ^Xf9j(4) 9I0II M±J\ 9«£lfeCil Al^b ^XFM Ol^Pb SEfll ?|0||3 5101 
OlUei ^Xf°J ¥^OI!E 9^5jE^ S^EIP. Al^oiiAi ^Xf^OII 4=2|t> ^.^2^ 0I8M(7)8 ^Xf 

oj «ej vhwi bo, ui^oufe »»aoi «nsi ^^oii my a^isoi keh^ 

oi8#8 ^x^e xt aH2i ^s>^ ^xiohs o\mmcw ^i&oii g^6Mi scf. ^xf lhvoha-f a 

28 3XF2 01! DI6FW §AF& xH^ 3§£|0i 2^3 0188 ^XFSOil ^^e} 0 0 l i2S 2JM6FES 53011 CUsf 
CM 3AF5I ^2f0| Ol^OitlP. OI^MI Oie^af 3^E MdfEOJ ^8 ^i^El ^ 

XISF3AHE SAF& ^3|0| 3^o^| S 33010. 

SOIE ^01 HeiEl ^gCHS SAFS ^i^ES°j ^2|e ?l5fl SAF2 P|& XIX!CH(5)M ^b ^^8 Ol&i^f 
XI LH56FH SIO. CH*!32| ^OlIIiM 6F01 ffH ¥UO|HS| XI XI CB Sff OH 

^ E XFXI6MI Sim 0|>18 #£}^0f LHOilAl e ^6"F(m^; Load)£ ^§5^1 SO. OOS #0j, ^|0|iH2i 

^ISOI 30cm ^ OR Pie H30II CflShOt 45ES SMS ^BBM ^Pl ?i6UAHfe HFSFQIOI ^XF U¥Oil 101^^ 
Pie XI XILHHJ 2JCH ^Olfe 22 cmOil i*SF>i! SbCHI Olfe ^Bll §P|| oFOj 121^ OF 9v§|A|!J 

O. E, Pie 1 3X13011 PtfJFS ^^3} 3 Pidl XFOIPf gjy^joi A|2|gg 520i!Ai2| g^XF^^S(-¥^) 

i^fril; Mean Free Path; 0.1 - 10 cm) Oil b|6H W^o\ & 3)01 JH ^OilAi ?|i|oy CO 8 ^2|^ES| §2 

^£(^^-g; Nonuniformlty)^ ^aH5!0. OPIAi §2XF^I§^^ gA^ 01801 §^^XF§2F ^f§H W Q}| 2| 
01801 Oieeffe PidlSI saatOIDt 0|^ gPFOfl ^^^O. 3^2^ 3Xt30llA* CO 

?lxim PI&2I 53011b 0I8M0I #^EiXF^2F 7i£| #161X1 £2 EUF6F Oi OflUXl SI ®M ^H2| 351 Si 
01 6)2*01 ?l-OI8fea blBFOj ^XFSOIlAi HBI lOi& Pie 530flh 018101 OjPI^XI E^6Ffe E^OJI OQ^S 
3F KOI g^s oFH£ ^eOilUXIE Q, l s|£|I2 gJAF^HE 36HAI gJAFafPil SO. E, 3XJ3 § ^XF 9S 

# e^Fel- 0|8s°j 3& f § 018^01^ 1^ OH 0I82J dl^PidlPF ePF6F3Ai 018^' 3301 ^Xlfe 018^' s 
jIFPF ^L>0. 3dHH5 g^SIXF#jl|2I SMOI 2*0 oHE ^XF30il>H 3 PI&8 PieHj 4=^ 

(HI Ai 5!0iii gJAFoF^ 01801 QTOfSCf. 0121 901 SOIE §01 ^<*& ^SOll 2J8F3 Pie XIXICH2J a| 

EOII HFBf Pie2| ^^o| M^^aiXIES 01 ^98 Pi^^oj Pie A«2|0flb 3&SFX1 SO. 

□ £112 SOIE §21 ^«8 01821 &'AF MOI ^2^011 4^3 & ^i^2S USS #E80flAi Pie# ^§3(g^^) 
2S ^^Olb 5^0I2£ 01821 O^SFPil i^fe * 2*2 CCFEIA] O^e ^i^BSl QlOilh B 

piipi ao. 
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5. *i^£2J £1 

d\e9\ iy£ot mubs omzm a\™g9\ &omm w worn «si mm me a^^es ge^ e 

#01 gfiel- 8XP> SCL 01 fc <^^E2| 12101 29^ Sl£2| X{|£A| 1311 feOj ££A|9|3| 0H£ 

01 Ch CH¥£2| 3 = 2| g^^OUAH^ 42ME3) an ^^A-i ^£3* 01 31 Oil b ^ xj CHI 0} 

a eruttiv oi82j fes^f geaaxiBAi ^eoii caei sso eafb i^e gausHxib m&o\ aei£5 

StP. flWI/H £S2 «f2f »0I BlCliW 0188 ^<HI ?IO|5rb 3*2 Sflff gJflSOISS *i^Eb 
01121 g^^Oil 2|6H mm&Q. 0IU8 *!^E2| £22 3 All SHSSPI ?)oH XJSJJrXI £8 £301 a 

S£Jch sfeoi a*ei *?ni aeisi aw £b g&oy ^si g>^n bp. 91x100 tag eip»si «ei 2 

U6MI 6PI ^oHAfb ^£ 31x021 a»l £Hefb Mg6*bQI 01 Oil 3ti WS2J 011b D§1 1?P. 

Sffii Ollfe £1 XI BIS »9« «l*PI(M,tt ffii*3§; Porous Sintered Diffuser)! ^SfOI 31X111 5} §31 Oil £gj 
3|X02| oil 2^S|3il 81b ^(OIBg^sgj Xil 55956023)0ICK g^3[b g(Rj n g) £ 

£2| aoil g£! @ 3H LH2J2I ££J9t S5H 31x01 CH^I^aCf fig! ^8 X4£2| £g3|£ UiSUifeGll 01 ffH £3 
X r 0|3f a°I £J§3| US *<*8H= ^Eb OH^ HQ. 01 aaofl/rf tfft(ast; Turbulent flow)^ 421 * 

0|£ ei5H 31*1121 1311 slOI OPISP. 0| gfS2| £1 XIBISKH OIA0B ^gO| &8 P£3 

21 ai 16H ^IXJIB £gjg££*l 3lxfl3> £!g3l LHOOAf §W(ii^; Laminar flow)£ 3^6MI m^E^ fir 201 

a. us 31x0 °i uii?i ?&s:?pi- on-isi cns^si v^oii ixisrb »B(oies^S3i xii 4352974^)01 
sibai oib ^§31 uioiiAi am 3isfl°i sii s^ai^ g3ixi & 201a. gr^i ^soi es 31 

»!2j nil ^^6^1 6101 ^ ^£2| 2^£^ ^Olb &^e!QI bllSrOi ^ZFfe tiH^ 3|xi|2| til ^^8f7il 6F 

b aaoia. nam, 01 ^sm8 2211011 Ai§£ih i£iEo> ^21 ssoii/Hfe 2^sem u&APibai a^t i\ 
m\j\ ^o\n sick oife CH3IS2I ^e>@2i g oisFei ^^j gj£i£2 (mTorr ) oiotqhao ^ssb N2|g§ 

Qfl/H £ilf#8 S^^ei 51 (Continuous flow) Oil AH 5!OiU MSSfi! ®^ (Molecular flow) (HI 2|68 s^jOl 
bQI 01 S^OilAib Oil ^ggf em ^ v 0| y^Oil 2|^ m^b ¥A|£|3| (Qi^OICK 

ea # oi82i s 3011 oi82j m^±m e^a^i sfbiji aieci sjssi ofife nem aa. ^jh, s^sj 
g^voiiAi a^^ 3ieii sfoj oi82i ^£3f ^&9.£ ^^m &±®h 

sk= »a (oii^e^^ai m 42305152)01 sick Mei2SD^ ^8 s^zf ^eioii m& g&m g>feai 

^ 3f£|3| 3f7>rM CH 018 ^S3| f!^g£i S?/l g^Ofl/H ?gog gj^s ^ 

brxi^ gEH£ siee s^2j 3iei3h ^^6^ oiBfes^ ^sid. Dsm, 01 ^^8 

l^i S2r20rB ^ly^ei MEI^Of AiajSXIOOe ^gW 4 2iCf. MiRfiS ElMlfljSf ^8 ^£§1^1 

2^£ M^OF^ S^Oilb f?£ & l 2| Dielectric Window)2| ^MM ^Bl 5K)t ^£11^ § 

£M ?|J10II Wdf ^gofb 2S(011,»g^s81 J|| 5226967a, Ol^g^^Sj III 5466991s)0| flQ. 1 
&2E0F2J S^Oljb 1X1 3^011 2|© ^£ XI §01 S6H ^^31 LH2| 3IJ0S gpmbQI S# SOI ^ 

b ^^ooii g§rg «*ba. i^og o SS g s ^ 3^21 ^ chi ?ixit! ^mm 

2| 5>^il 6KW 2^ ^S¥2| 018 ££M ^S2SM1 ^2|^£2| 2^£M g3UltiQ. 3£JU, 01 ^3 

8 EIMIEI2I 301 ^SSS ArSSJb &i2fSXI0IIAie MSl^ 4^ 

& ^21 ^38 £3f§> ¥^XI ^^2] fjoj^^ d^^| t4| ^|XU ss2| i2° e 'i 018 M^1^2| 

e ^xi2j 6H20II 5§§ srejHSAi g^smi % ^£^t^§ ^^sxioii ^goi 3^sfQ. 



0/^J2#6f£ Jig*! MM 
B 1*S8 3IM SN01I UgAPIH maiQIOl axil ?^Srb ^»S2| 3|£M ^SfA|5| 0182J gJAf 3800 
^^1,^ Sll^HSMi P^e! £^2| ^2iB@^ ^ 5yc:s a^, ^Ji^W ^lofOj 018 

31^21 ¥1X1011 tOEl £b S^AIUSSJW 3I&OI 2S6MI *WW * Sl£^ 6! 30IP. 



£ 2011b S ^S2| »g|i 4- &b §TXI1 ^H^^jo^ UE^LHSiP. S ^98 5|g gei^OI &|2f§xion/d 

25*01 Sirg^ 2^(13)011 e>3 01 ^0| 2£fl|2l QSS ^XI0(16)Hsl 9^8 Hi^S2| H|ejQ|0| ^X}(14)M 
S3I2J2S S^AItjogMI 018(18)21 gJA^gl i^6^b 31^011 3& 3!0|D. 0|£M| 7IB2I 31© 
H221 9IXI0II ttje ^2|^£ ^51 ^gS|2S £11 * 2iP. S ^98 S0|£ g2| gg(0|Wg^^6| JQI 
4309267^)3 tfOI ma}Q|OI ^» UOII ?IXI^fe 3ie XIXIOISI 2t£l iimb 5!0l OlUSf MBI^O^S} saib 
^Xf9(16)2J 2»£1 SJ£! Q^el il^^gfi ^ 2i^W, £& 3|g a»2|§^|0|| CH£ ggOl 

gOieHSQb §0il/d M0|£ §21 »!Sa. 01 ^g2| S^Oilb 3IE2J #ei^OI ^2i§XI2| S^Ofl gXJ 

B §9^1 ^ (Electrostatic Chuck)0IU 3)01 H «2|SXI11 S^aOl DCH^ A}gf ^ 2iCf. 0I3IM §2^1 » 
01 & ^OD ^101 IHM 2SAI3I3I ?!oB/H SS^Il W^SIb SXIOICJ. gOilb 9II0IIH flPJ2| 8£^ 

SEI3rbQI 2myXIS 918101 3I0IK1 a^APPIb ^25 2^ 9IOilb ^I0IIH2| S^Oil i/e 21x111 
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b %xd\ 2ia. soie esi ^si Mgefas oiai& 30m noun ^ %x\m jib xixiPioii g 

SSfOI ^Xj5H0[ o[U £ ^gOIIAib ^lOIBil }|£2| &*JCH£ ?{0fl 2gAI3|ES 0(11 3CH£ MSW 4 

sick nem 8 srsoiiAife jzisigioi ##2j ^we(i6>e age? ueh^ ggmoi &Ron sBm^bai, on a 

2© SEHSi #XKM!fe HfeiQIOl Slept ^, B||^S2| S¥l =?^o\^ 3X>B 

01 M^ZEO^ §g ffH MBl^Of s2] 0188 ^X^OII £trS£ QM8r« 01 231 fflRPJ2J LH¥ 

10li» 0188 £31 EJ Ah BBS SXimSAi 2g £E1 ^l^6[0t 31B2I ^3^0fl ^ICH of >U SO. OrEHOll/db Eld} 

aioi ^xn oi^fe *xfs (i6)2j uehi unpfe 3^oa gouib ggsiBck 

1. metQioi a*xieoi ?ib H£ja ss& 3?(E 3 st£) 

43±J2J8 «>£^Oi|/cl iJfg EtfOi S?£ib AHJSS/H OIM ?£3PI ?|o}| Mdf2SD^ ^SOI g£| Mg£l 

2 nau, oi Afi DH@t jib spjoii mm ^^25 902011 ^ws 4^'^# sbciioiib 

OWIX] 3QHQ£]M0| 2iCf. Old-iei SOHfiSJl § 5fU^ JIB 9\ 0\H\=?Z2\ 2MW\ ^S2£ *R>£lb £3 
IMIil(Facetting) §1£H>|CK fflAilg g&0| £^£19 ^§S<H! ^S^l 01 x) CM ±X*fll£^ 2££]Qja[2 *I£M 
|*2| ^o]0| BO. 

WH\%°\ mZlg QSj& ITCh D\£ M£f£0[ ^£101|AHb Al^Jf J|B S3°| b>£ ?|0|| fij«£|fcO||, *|2f0l 2S§ 

si^Ai jib ^ oiAii^S£i *w sod* mi\tm ai^ msj essieoi oiaii^£2i ssi am sioixijii 

SCh 3JI3(m&J§; Electric field)2J UEILHfe 2J|^£8 e^^^Oil 432! l£!£J2sI 01 All? 5 

3^21 2Ji^di8 oi/di?3&°i mm® SAiei ¥£§ era sesa. oi SJi^e a*£* tie £fe oishj 

^ 2?A| 0|A||?S2| 2 AH £.1 ¥§011 SgofOI 01 ¥^0| 5 Oil b|oH &EI ^'^Sq. 01 2f ^8 IHA||g ^^2g 
eJ6KM OIAII?£OIIAH 4^^°^ ^I^SIOiOt IT ¥S0l ^»^£|^ ^OID. 

3£iU, £ 30(1 UE*y bf2J ^0| ^A^(16)0I 3|©(17)2| fie^ ^^Sf^S meiC-flOl ^^(14)1 0|g6l 

S Al^^f Hf£fC||0| ^#(14)21 ^113(16) hl^ Oil }|£K17)^ S^oMI g^JSJH^ 0|0|| ^5io^ gjAf^l 01 
81(18)8 □ ^XIoKH J\&(17)m M^Q. 0|fe 2^ Hi Ut2t ^01 EieiQIOl U¥5| g^8 2^ 

^1 ^IISJHS 215H &4Smb S^I^OI ©2 EBMJ LH2| S^OIIb 01 S 

2J gft,^ as SJOI ^IHoUl (TH^OICf. E 33f ^8 mdlQIO! 0i§8*£ 0I8(18)2| 

b #21 0|A||?3E0|I ^BaOl 7l5f(17) 39011 4>S!1> l>^2S gjA^MI 8D. 0|SW S§2£2!0II ^SOI 

iHAflg e^i a^i mom 3oi 7iE2i Mai^af ^^saa ch oiaji ^^ese 4 2^a. 

2. maCOOl ^^21 SB g ^§¥?l^ 7J£ia 3^ (£ 4 

£ 4 oii UEiy bi£i ^8 n[e}Qioi wm&± (Oil: C f 4/ chf 3/ c 2 f 6 i) msi^oi sjoiiah (s»o 2 ) 

s>q>- Ai^bGI Afgb^B ^XfS(16)2| 0F2H0II ?\X\® im(17) SS8 ?|2J IgOilAH «9» bf2f ifOI 
^!2f£IU e|f! SB(15)0I| °|6H ^BIS ¥^2| PIE 598 ^^£1X1 SlbP. 01 b #e>S0f S^OflJH ^51 

^ «|Q[M Aiat® DJ| 01801 ?JM6fXI 8fe fi98 A|^£|XI fif^l OH^Oia. 01 fi|0fl£ O^^(Ar) #df50f 
OflAi 9?^(Si) ^S^OIU c^sf^4:(SI0 

2 ) «|Qt2| 612,^ g^(CI 2 ) Mef^SOKJIIAI ttWSI a|2|JI) ^0| # 01801 SAFS^ ^IB fi0O||^ ^2»0| ^^£lb 

^loiiAHb mamioi &x\°\ ^^(i5)oi ^^i 0^321 «we §!□. ^, 8 ^g2j nf^Bioi £i}m oigam 

3. me^cfloi ^xj2i seoii wm\ 2ib a? (£ 5 S2) 

?12| 1, 210ilAi ^Sel ^aiM e«5^ SAI 01801 01 Ail nHS(Pattern)0| Afi 31 a SB 

(19)2^ EJ^GIIOI 4»XK14)M SJ} ^Xh 9^2J £01! 35fl |a§ ffa OI 2H@0| AJ|^£i SB(19)8 O|80il CH 
s> 1© 0^32J 01 OH 0188 DHSOI AH^lSl S5!(19)2| PH&8 ¥M2£B SIMSfHS ^IB S98 

9B(19)SI 2^ S! 3^1^ &|2fSQ. 1@0| AH^S SB(19)JU 3IB(17)2] Zl^OI 39 BHSM 

iaH 9A12 Oie^Oi g^Slfe ^2J7| 7|Bdl HHSOI s|0|8HXIU 3 2I30I ?f23 018^01 

£1X1 88 XH£ ^IBOII SMSIH^ meH3IOI &X}2| 1@0| AH^2E» SB(19)# M6H ^Ss! HH^M PIBOfl S^E V 

4 sack myqioi ^xig SB(i9) me 01 ^ssi oivMioHsicfe, 0124© ^sim oismot g^H ^x^, 

X} ±», DIAIPI5II iXf SSOilAi MgSfb SS3S»sf(«3te»»TK; Photoresist) 2g, kS(Bpfe), 

? &§2SXJ^ ^1^ M2| ^»^2J SSI (Photolithography) ^Sl ^^5112 eUS§e!2£ 5J^IUiSS 5IB0{| 

Ol^ie 4^ SiOlAi ^^2^X1^ Af§og pj^ oj^ jix] 8Blg^0l 5H^8C|. 

4. BieiCflOl ^»2| 3XJ90I 7IBB ^§ 3|2M 01^2^ g MB (2 2, 2 6 §,^) 

2 20JI Sei D^QIOI ^XJOII/H DIB S^OII CHSfOl ^2sl 3^5! ^XfPJ(16)^ COfil AlH^f g^£i2g 

01 3fle<(16)0{i 4^^£S aM§! 0I8(18)8 2^(13) ^Ofl 4S6»?« ^013 3IB(17)592| 43 ^W2sl¥8 
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3x1921 §Ai3 °}m i\%o\& n»2g 3ie H9on gjAioioi &9oiib 3ais! ±139901 ^oisci. cn3 

3 980119011 Qj6K)| £A|£! £lf°£S| £|2tB (UiOilb E 1>0I US3E2J SJ90I 40|*jog. g>sg 

3xm Aigsioi ^aioii ^maoi ^Aftj 43991 si 4 saq. sjai 93t> disi- i= v oi soie 121 v 

S(0ierg^^6l XD 4309267a)0ilAHb flIOIJHOII CHS! *13AI ZHdPI gOlXlb 8J3IS0I &C|. £ 

2,E 601lAj SB! 0121 1*8 3AI9 HiaiCIIOI gftB 0lgo|9 7|£2| ut»g 0 |8 HgJE Md|*DI 43 

SxlOOAlE }|£2J 0I8S 8MB 01 Eel 431 S¥ ^ SIO. ^, 3ISSI M£I*0I 43£x|01!Alb A|^}| 

1\B H9011 B88MI g^SJHS. 31 ©2| UN XI 2|£0> &&S*0| JIM g|§og tgoilb 4= gjojo 

u e ^921 gfas Aigsi9 oi8*y siioii/rfa ms^xis jiboii 01S21 °jai xi^xixh^ sg^ 

4 WD. 

s ttasi £201 oi8^ A»2|x^ !ep o d(§ > go M£ jx 0 h 43 33 moil SJHSFfe &8 aip^s 3ai ;ie 
oil saisie^ #08 bitoi ^8 oisg 42*21 3^011 uistot en ^8 43£?eb 4* siofe 5101a. 013 

8 01801 BJCiim BJN 43^£0II mm tf$38(±ffftffl; Synergic effiect)8 829131 Gfl£9C!i 01 3? 
01801 dIH* £8 OOUIXIS SAfSrCHefS ^8 *|2tf£B £1 4* 212 0}e|/d ?\&W CHfif ^ Si 

a. 

5. m^aioi tfnsi seoi Ai£ bb8 3eb oi^e^ s*M8 2^21 §m s 3x>9©£ 3^ (e 7a, 

E 7b S£) 

E 7a gJ E 7b Oll/d £9 801 «|2| 3X19(16)01 81 92(8 OI^EH UtetQIOl &»(14)8 SAI 
Oil *p3*XI gj«2| 018(18) g5«£B 21 ^ 5UP. 01 ^£8 3|gs| 0188 43 gSQIU £0|E §2j Ef£l 
QIOI &X> (0I8S348I H 4309267§)2£b ^1 40| 2!0|Cf. 01 ^0| 0I8M SAiOU 

£^o£ 2JAfA|3|fe £S8 Q^6MI Igi 4= OHM #0i ^EXII 2S*< 51^ ^ OFUei 

i\, mmn m®±*\°\ w&^mv nmm (Grating)i 0^25 4 ^c-ii oit ¥ sa^i 880a 

M EJAFSFb 01801 31© 91 OIA0 : ?52| «Afl8 aifM §CHAI?j VXf ^(V-groove) 8^2| B3g 84«?| OHS 
01 CI. 2UFei! E 7bxl^ dlCHijoS 01011 0>£| 612IBSE ^A| dlOjiJo^ ^^£l^Cj| 0|SM| Hofl^E 

2| X-<!d BfAIS 32D0I38 ^ 91Q 

6. nfeioooi ^^2) S0oi &m ^^21 ^iiei (e 8 &s) 

E 88 ^113(16)^ ^S§! ^o^Ai 01 S^Oilfe 3X>£2| ?|xIO{| ff}2| 01 M ^31 61^ 018(18) 

21 SAI 2»E^F 2^2? Sm?ll SP. E821 S^2I ^01 ^901 l^eh 9^0|lfe 0I8M0I g^j ^o^ 

oi sa^^i s a. ^, oi80ii cue! m^^^bj tm oiee^ sshs ssss ^ o\m 
®z\ ^i\&2\ ig^m mrn^ ^2|^epf simn ^^^e^' ^6mi &ci. oia^ 

£21 ^^=8 ^Xf =M iJ ^S^BIM ilofOI fllCH^ ^ E 80fl UEfy »»2| ^^01 SICH^r £1 

e ^i^2j me^aioi yoisfe ^2i2i»^ UEiya. e 82i 9^ 3 # =s n^aioi ^xfm m§ 

« ttHOilfe ^IBSI ?1X|0|| DjefAi &|2|^£©0| 0fU2| ^^^32] 3f££ ftn e!88U SCI. ^, ^S2J e^¥01l 

siisaib ?ixi2i pib jseton Awees e^^M sssi^ oiei ^^21 °jai oisoii °\m s^oi a 

01 OIPlAj 01821 ?JA|gJt»8 ^ I & CHI ^§fO||A-l UCHXI°£ ^^B32| 3A|^E «A| §P| 

81711 SO. ^Xl^2| fiS(iaCi) 8 □ ^88 a§IAIijo SMj ^(^21 ?li|0|| ECf£l 088 ^ 

2^S8 ^ sao. 

7. majpioi ^x^i 2e ^221 ^xi^ ^gsm ^i&8 msiiaioi 4^21 gj m ^01 go (£ 9 

□ ^OlfflOilAI ^2|2| 2^EM e^A|3|J}X| 80Q ^1^9021 a*£fc HSOil 4^125 °I|6|0A1 ?l 

xjou ©ei ^ai^Eehe sii v 4= sioio^ ma. 01 s^oii^ e 9011 ^91 m0 2 - ^ S2J 3^(22, 23)E 

5 IIieiGllOl ^Xll 0|g^ 4 21 Q. E 9011 Alb 9|2| 3X10(22)01 ^otOIJ! 013121 3X19(23)8 4^2 

m&Qioi #x>! ssbQi §§oii meiAife 0121121 ^xieE ^ai ^e^g w ^ 2i°E^ s ^sqii 

Alb ^8f2j 3X>Se iJ^Ol 2g ^92J 3X}£0|£| E 92j IIieiHIOl ^ XI Oil AH ^1^8 

3^2i oqx-i^ ^xi2i ssoii 218H ^aiMiej 5ioi oiuei 2^ xixisrt oai(2i) a^oioo ^oie^ ?i 

&>2| ^S^&o^b gei^DISI S^o|>il SP. tl|2f ^01 MdlEOI2l §5lb 59011b AlM^I 

3^01 £ 9011^ maiaioi ^xi°i si^ s^on ai^ g ^1^21 ^^011 *im™o\ 0 ixib 3¥^2i ai 

^1(27, 28, 29)^ HAI8I210. 3UNb 2m ^93 S 3^S2| 2} ^£3 DO ^^lb A|^(27)0|2, ISHb S^E2| 
21^5900 M^lb A|^(28)0|Oi / ^ISHb ^'^ PIE 91011 A|^(29)0ID. 01 3^0ilb ¥ ^3(22, 23) A|01 

2i g^oi w^&m s^sies ouioiiAi nf^cfloi ^x}°i sjupi ueiu^i sa. ^, « 3x13(22)011 ^ej ai^ 

(27)011 Al S 3X19(22)1 Ol^b ^90fl ^2|& gfgjo^ PI^£|OI S 3X19(22)^ 01818 ¥ ^2! 

(22, 23) AIOIOIIAI SM&88 ^XIolW dl^SIDPI ^2| 3X19(23)011 ^ A|^(28)2| ^ = gjoj 

3X19(28)^ BjV&O. Ola© 0182) 3£0IIAJ ^3X19(22)00 ^2! Al^(27)b 018011 OjolOi Q\U 
3X19(23)011 £2} AIM (2 8)b 2^^^ ^§5fb 210IP. 018^8 S ^9(22)2| g]E g 21 Oil ^ 3X>9 

2j fi^oii cciei aggpis sua s^a^iE sioi ^eoii mei □ ss^ asg^o. oim8 91011 ^9 Jie 
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(24) 53 91011 A|^(29)l §6H QM PMiEIBAI 018 £IAF »»0| 4^2£ £290. 3335 

e 9oa uEfy U8 oi § 3X151 meiaioi &xi# MgstB eg ^xf@ myaioi &xmb gai *!2je+b8 
4*ies °xia^Ai pie s£2j 91x1011 &t2t4£&B 4 a a. on a got pieE£ ausi^ 6*3* 

£ «W2| §£]^P| &CU3E£ g,'3 4E^Pf ^7H1 QH P|£2j ^ai^DF ^gjg AlgSrB g£J^2| ^^EP| 

^oi g^si 42^21 ^ju &msm, 4S¥W ois m^pi sgsiE^ 2§ 3Xf meiPioi &x> 

1 2^ 91011 SXISra ««°| 3IJE1 XII 013 4 HQ. 

8. w^qioi #x*2i 3XFE0I Pie hbju- bbmoi ^xfssj ^xf 3pipi *\xm\ tos* sstb (e io ss) 

9DOIJH0II/H 4^2| §£!A|3lb E shU2J E 10011 UBB b|2[ ^8 Ul^dlOI &xm 

OlStt * 01 WSrGIOl &X|2| 3^ 3 3X>£0I P|& 52 31 ggehOJ 3X*£ g flgj ^£2| 3PIP> ¥1x1 

on c*a eiioiaa. »e»aoi &xi2j ^xiei samfe oissi gsj^fe 3x^21 bxr g oieoi 
s^ar 4 sjb ^2 ¥S2i s^uioii maiecr. 3Xhs g ^&i ^ssi s^oi 3£ 01s 01 &oi 4 91 
oi &|2|^e?i s^stb 5io! a. 01 qh, 3Xf°<8 202* gtusrss 0188 pie s^ou 4212 u j|og gj 

4IAI0H& &30IIA1 ±)Hflb ±JA|0llb E 2011 UEiy £1 Aim (TCP) g M&I50I ^SXIOOAl 4£!8 SStaSAI 1 
2^(13)91011 2PI3E£ B46> IU^QIOI £XFb 2| 6IA|0||°| ggOll $71 91 2321 ?g £ 3801 Al ±}HS 
Otai S#|2| &XI£ mxilSfeAi MgSFSQ. E 22| ^SXIOIIAl ±± S 3(Source Power; 8)8 E1MIEI 3«(9) 
e mm £2§K10)^ l 3 °5 aB52S SWSIOI WOlOt^ S^(Bias Power; ll)g MSI ^(Cathode) 

(13)1 lE^^S agacf. ^Aioaoil MgB ^Xl § e«3l2| LHS(i^S; Inner diameter)^ 

3Ocm0lI2 Pieoi ^aiXlb ea^2| 213s 12.5cmOJD4 ^iSSTODAi 2^^X121 Pidlfe 3.5 cmOIQ. &>2tGD Ah 
§3 Pie8 EI(p)S f?^ 9«OIIH 91 Oil lpm(DhOia^ 01 Ei; 10-6m) Xl^ ^QJOICf. EH0 A«2| 

# 9l5HAib 0.2pm, U til lpm LH2|£| tt^OI^ dOI Lib! lpm U1£I2| 23a £ieJ 2»E ^DIIOI^ 
(Une and Space) BHe E^ 91011 flIOIIH* AISS^CI. 

e tiAioyouAi Af§£i nfeiaioi ^xf#s e 2-e iooa ?h^es ueiu sieoi oim^ s¥ o.i- 

0.4mm ¥2?112| ge(S«)^ 3X12J 3PIPI QB 01 Gl §^21 Afgg^ H!^£J2ia. §SM 

2P|^E^ £§ (aSi§) SFE^ »Op| 91 oH ygf AlgmSCL XHSSAI S(ffl)a fiB|fi ^8 El Bid! 01 ^Xf2| 
m U Oil 0|§& ^^21 ©21^011 2IP1& 32SAI £ Sfg2| ?^0I| » I'fiH 2jg 0JLJO. ^, W^Q)0| 

x[2j. ^isb sexiisai es^oii spikes m^nm oh 2^hf m e^9i^ ^xiw ^ sib s^ois ois m 
loiafs A^str + 2iP. oi a e xh^2j ^si8 ^si ^ejii ±wg%WM saea 01 s^oiib en 

<y ^Q(miB; Graphite)^ M©6*fe ^01 §a. Olb S1EJ«I E^MM Bm «SS HfBfQlOl &XtP ArSlT 9 

01^2] §01 018011 2I6H ^IHa^SOi Pie £0011 MOP 13 01 S 2J8« ^Exfl SJ£^ (S$&; Short)^ 
4 2DI OH £01 CI. HaiU, ^8 ^^§1 ISxISAI §IS2] Bfifj» ^eOl &E0i QI^OI Pie HBOI 1 

OiPhE gsf&^Sf ^8 mz\*Q\ &J2fS|01 «|PiS°^ BJEfl SSOIIE A^g^ 4= ^^(^ a 3i 

xhs^ emois! 2^xf38 018&' ^^asi 018^ oil ah yei jh^eih s^ck 

a, Eiyaioi s eef^ohoii si¥ h^oii ^f?^(sio 2 )^ B^^(Si 3 N 4 ) f s^om(Ai 2 o 3 )» ^8 
xHiisti ^ea §oie m^aioi 4m2i >^^oi! cn^ ^oui ^a. 01 s^oue musj ^iheide 

^AlOfl 1 : Pie S3 3} 4^S^ 3Xf3^ Alf§ DfEH3|OI ^X| (E 3, E 11a U XI E 11c &5)^g2J 9^ 

aRS ioiiai age* dfsi ^oi ^x>3oi pie ssm a»e» meiaioi ^xn AigaiaEoi omsi ss^2iE^Ai 

MSSJ&4:(CF4)S 10 cm 3 /"5J ^2£ 1^ ^^8 10 ^1^(1 HfilS^ = 1/76 o nOO PI^)S S> 

^CH ^2iCf. SE 01 OH EJMIGI S^£lb 2^8 200 2|^^ J2§A|3|2 ; MS^Oil S^£jb dfO|0|^ 

2^8 ES^2| A|M OfOICH^ 22J0I -300 slSISa. bh01O|>b 2^21 ^8 bhOlOl^ S^Oil (E| 

9121 &0| A|2T« SJU E llbOil fioi 0J2I &0| 4J2J**0| Pie fiBOU ^^lej S|Af2|S B30| eoiacf. 0101 & 
6101 912} 1T8 efOfl E 22| ^3|§x|0l|A| meiQIOl ^Xl 8JO| P|£2| A|2,»SCHS 9KHI Pie^ fell 

^I^M 121b E lla2J SXh^QIS Alt! Oil UE>y bf2l ^01 ^^9301 gfg2| ^gOli>d 

^2} ^8 0|^S Hi Ail £J (Facetting) ^^0| ^P1 AIQai^OI £|2tQ. A|Qej§2| «!S3| 4SS01 Oj¥b ^8 
73.8EQD. 

^x^eoi Pie ss3* Bae m^Gioi yxn a*§it an piesi &i2faep a ^§25 ^afsit s^b 

MefZSOf 915H ^gioH^b PIJD2I e^Oil ^&0I SCI. IHA||g2| §E (Degree of facetting)! UBLHb XI 

5SAi a|Aj|^52i PIS' fJ^SOl LiblM £0|£ Ub A^S^SbQl OI# E 11c 

OIlAi s«@g(%)^ UEIUlSia. IHAflg2| SEP! 0 %(SI P^lg^^ 42fS QIAfl 9521 ^01 Pie HBOfl DloJOl 
4SI0II P|^8 310101 SI/4IS2I SEPI 451 N2|0QA1 *Ojy 6|2|9eOIQ. £ UcOft UEjy UtSt ^01 Al 
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4 ) e omei mm^^oii <y^(o 2 )i axi #gjpmi ^njsi 25 %pi #8 (cf 4 /o->) chf. % 0125 

(Ar)^ 2|2| MSe> i^OllE Pl^oj aid.^ S^SP ^XfSOl Pie H o^ maK-1101 g&8 MS 

om diaii§2| sepf e 2±6ioi 8 ^soi 4*3 ^2|oii e ph£ &:nw ^oi §p. 
4iaioii 2 : juaaoi «»2i 53 e g flaw?! p>aa a^'si ai^ (e 4, e 12a, £ 12b &5>oi ^AioiKHiA-ife 

£ 4011 UPy df2f 301 SH*! 39 g oj« b aEas| Be(15)OI2 UOIXI ^Ol 2?X>B!(16)2sl =? 

&e wm\o\ gxm Mmm%L°w s^ss^ m\o\± a&oi -iso m^oih ^aipjoi 7^21 

21 &AI0H 121 UP. E 12a £ E 12bb 0|£¥P goia AR8j»0ICK Ol g E 12ab 

3X*e!(16)2| ^OlIAi SOIS ^2JB2!££A1 3Xf£ M eSH 018(18)01 SAWOt ^^01 a£J£l3§g SOI $Q 
01011 &6H £ 12b^ 32! g P|3a ¥S(15)2| fl«8 Pl£2| 291 AfS2g^ «m>o gg, ^ 

9X1 8H! ^£11 PI&0II U35J01 &9 SNpOI^ 0^32} £0|3 ftp. 01 HfBfQlOl &X|2| iJ§ ?9|B g 

eiof Pie S3 § m\t= ^2itf 4* 2*8^ a oi sp. 

4AI0I 3 : ttStCIIOI &XJ2I ^ ^ Ofl ?H28 DHE!0I 9lt= &92\ *W (£ 5, E 13 8£)0I £A|0il011AH A188 m 

enaioi »»2i neoi ah* a ses 9 e( 19) wife e sou ppy tiw 301 oisoi sag 4* &b nueoi 
aa. BHeoi AHPta s»(19)2sai as(styiu5)s -sNirate sns ahpj eg §ee Mgoiaa. §e2i * 

Ife 0.3 mmO|3 3P!fe 3f£ 1.6 cm, A||£ 1,2 cmOIP. (XPIOII AH3a ^IF 13H2| 3Plfe P^ 2 mm, AOS 3 
mmOI3 mX\!H <y^^ 0.1 mmOIP. E501I ppy lUeiGflOl &XK14)3^2J feOlfe 2mm5 Sieatt E 
SA|3Ui AiafSIHQ. Of^lAI ^ g§52i8 tfAIOII 121 3^2f 3 E 1301IAH 2^01 tfffl^^ 

2i hss ssjoi BHeoi AHTia a©(i9)2i exf s»ff ffjaf vsmi *ws\&q o\u d\e hsoii 6|2[s i 

XI21 3Plb SfiSI ^Xl 371 S» ^XlofaP. OI^^EH £ 50H PPH ^01 2E^ % B Oil 01801 M^J 4^ 

^b n@s Me°^Mi pie hsoii ^^^^xf^e Atse> ajss» s§§ >ixixi stjie 3 ehsm Pie 
seoii sew 4^ & 4^ 2ta. 

ftlAIOD 4 : mSH90l g*£l ^XISOI &'§2|E1 OI^E^ aA J£i 3¥°1 (£ 2, E 6, £ 14a,E 

14b &5)E 14a SI E 14bb E 2011 22! ni^QIOI ^» ^Xl^21 Pie 32*011 01^ §Af ^£M 30E, 
50E£ 2§6H1 6i2|§H 5| & o| AfaOIP, OIOH Mg<& ^§528 OJOIOf^ a&OI -250 ge 0 |3 ^^Al^ 
01 12S2I 21 XU2ISH2 ^AJ0j| 13} ^Q. Aj^Besj .2|Eb e^2i ^^Bf ^^2| g&gf ^(MOI ^'^ 

OI¥b ^ES-gga^a. E 14a % E l4b(MI 221 9321 SM^Eb ^ 30.3£ ; 50.3ES/H cf^QlOl ^ 

xf ^xfe2j baj^esj ^S2» a ?i uoii/d Bixiea. oifc meiciioi ^xi 3x^21 z^esim ^^bqsi 3Af 

SI 4^ 2i01^P. 

AIAIOO 5 : ®m\0\ £J}9\ 3l&0\ Al£ ^EM OI^E^ g>^8 2PH21 3 AFa ^Xf^og g ~oj 

^^(E 7a, E 7b, E 15a, E 15b & £)E 15ab E 7a0|| UPy CH§3 ^XFS2| Hf^QIOI ^XfM 0ISoK)l 
e^^SAI OIPIOII Mg@ ^I^S§8 bfOIOi^ a&OI -350 MM0I3 ^I^AI^OI 20^2" Xil2|5|S 
tiAlOO 12| 3¥2f UP. SHH 91011 ^^£101 <y 0 o^ 0 |- 0 |^3^ g g^OHA! SAIQI ®M5t 

018 M^^Oll 9\m IHAil§21 5j|og xil a a^^^q|o| ngoU^ vX} a 2^21 3&110|g01 



£ 15bb ^AlOll 121 3^21 ^8 SS3S20IW E 7b Oil UPH blCHS 3 If 2 21 niamiOl ^JJl 01 g of 01 6|2f 
& &20ICL 01 OH ^^2] 3XfS! 018 M^^2| gJAI 2| ^X^2] SAI 2|E0|1 (Ddf ISSOj 

0109 tQBf Pie fi^2J 0^3 ^OIIAI SI AD 3 01 QB §££ S^aoi Pie HSOlife ^XfS2| Be E82J S s 

§21 mens vxn* nanoiaoi g^asip. 

nfeioioi ^x>^ ai on 121 ^¥ WM\%m <%m\2 si^qi Af§g^o U 0 | ^Aioiia d^pjxis ^ 

XI212J ^gSfS 261 a IH^IS8 VXH2J «!0 6f^ Q | a|§^ ^ SiP. 

8AI8 6 : DfefQIOl ^X[2| fJQOI ^2?2J ^Xf2j goo| (S 8/ £ 16a mxi £ 16c 1>^)£ 16a UiXI 
E 16cb £ 8011 UPtf Bg ^3 3#2| Hl^aiOl ^XfM OlSSIOi AJ2J!» E 16ab 3 gfe'¥g0fl/d 

^Oia ^^92013 E 16b ^ £ 16cb 3 ^A1D15 ^2S gOia 9IXIO0M ^Oia ^^B^OIP 01 OH g§ 
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